Activation of p38- and CRM1-dependent nuclear export promotes E2F1 degradation during keratinocyte differentiation.
E2F factors modulate a plethora of cell functions, including proliferation, differentiation, DNA repair and apoptosis. We have shown that differentiation in primary epidermal keratinocytes leads to E2F1 downregulation via activation of protein kinase C and p38 mitogen-activated protein kinase. We now demonstrate that E2F1 downregulation in differentiating keratinocytes involves its ubiquitination, as well as proteasomal degradation subsequent to CRM1-dependent nuclear export. E2F1 nuclear export specifically in response to differentiation requires regions adjacent to the cyclin A-binding domain in the N-terminus of this protein. Significantly, inhibition of p38 interferes with nuclear export and degradation of E2F1 during differentiation, but has no effect on E2F1 in undifferentiated cells. Thus, induction of differentiation in epidermal keratinocytes activates a specific program for post-transcriptional downregulation of E2F1, which involves signaling through p38 and activation of nuclear export pathways.